Abstract -Acorn production by Quercus ilex L. ssp. ballota (Desf.) Samp. in SW Spain was assessed, and variations between years and the influence of pruning on it were examined. To this end, an experimental study was conducted at two different sites (Calañas and San Bartolomé, in the province of Huelva) where trees were subjected to traditional (light, moderate or heavy) pruning and also to a new (crown-regeneration) pruning method. Acorn yield was quantified over a period of 5 years in the Calañas plot and 4 in the San Bartolomé plot, and found to average at 95.61 ± 0.76 g DM/m 2 , which is equivalent to 6.5 ± 0.05 kg DM/tree; however, yield figures varied markedly between years depending on the particular climatic conditions. The average acorn production was correlated with the water potential in mid summer (end of July); the annual, spring and autumn rainfall; and the actual evapotranspiration for the period from September (previous year) to August. No significant differences in acorn production between traditional pruning intensities were detected; in fact, there were only hints that heavy pruning might result in decreased acorn yields. The new pruning method used, crown-regeneration, seems promising with a view to increasing acorn yield; however, it should be tested on larger sample sizes before any final conclusions can be drawn in this respect. Based on the results, the present health status of holm oaks in southwestern Spain (a result of sustained decline) and the low value of firewood -which used to be a very important source of income from pruning a few decades ago -, the authors recommend reducing the frequency and intensity of pruning in the dehesas of the study area.
INTRODUCTION
The Spanish dehesa constitutes an open woodland forest agroecosystem created and maintained by humans and their livestock. The Spanish dehesa ecosystem spans an area of ca. 3.2 million ha [16] that is mainly covered by Quercus ilex L. or Quercus suber L. at a density of 20-50 trees/ha. Roughly 40% of such an area is in the Andalusian region (S Spain) and 240 585 ha in the province of Huelva alone. Although the term "dehesa" is only used in Spain, similar woodlands exists in other world regions such as Portugal, North Africa and California.
has special economic significance. In other Quercus forests, acorn production is also very important towards regeneration [13, 14] since the amount and quality of the acorns obtained are crucial factors in the development of new holm oak stands [9, 25] . However, the absence of regeneration in dehesas cannot be ascribed to a lack of acorns. Thus, Pulido and Díaz [24] found acorn production to be many times higher in dehesas than in natural oak forests. Regeneration rates, however, are far lower, which is ascribed by these authors to the inability to direct acorns to safe (shaded) sites via efficient vectors. One should also bear mind that many open woodland forests have in fact arisen from the lack of livestock control.
Dehesas have traditionally been the subject of tree pruning and other silvicultural practices which have changed little in the past few decades [20] . The phytopathological phenomenon known as "oak decline" has resulted in the disappearance of vast forestry areas and led to widespread weakening and vulnerability of holm and cork oaks in the southwest of the Iberian Peninsula. Products such as firewood, which has traditionally been obtained from the pruning of trees (especially holm oaks), have lost most of their value [7] . This, together with the high costs of forestry practices, led us to revise current pruning treatments in dehesas.
Traditionally, dehesa trees have been subjected to two types of pruning, namely: formative pruning, which is done only once during a tree's lifetime (typically at an age of 30-40 years, when trees are ca. 15 cm DBH) and maintenance pruning, which is done each 6-10 years and is the subject matter of this work. Pruning involves removing branches in the central and inner zones of the tree crown; this causes leaves to be displaced farther from the trunk and restricts water supply with respect to leaves in a naturally growing crown. Maintenance pruning is intended to maximize acorn yield, and forest owners generally accept that pruning has favourable effects on acorn production [7] . However, it is unclear whether it increases acorn yield as traditionally believed [26] because the actual outcome is influenced by the pruning intensity used. The economic costs of light or moderate pruning are very high in any case, and attempts at offsetting such costs by obtaining some income from firewood, charcoal or virgin cork have led producers to raise the pruning intensity. As a result, pruning is usually very intensive or even excessive [5] . Although the influence of pruning on acorn production in Mediterranean oak woodlands has long been controversial, it is poorly documented. According to Cañellas et al. [7] , there is inadequate documented information to even form an objective, rational opinion about the response of trees to such an important silvicultural practice.
In this work, we examined the influence of pruning on acorn production over several years, and also changes in acorn yield between years as influenced by the particular climatic conditions. To this end, we conducted an experimental study at two sites in the province of Huelva (southwestern Spain) where trees where subjected to traditional pruning at three different intensities (low, moderate and heavy) for two years; also, we compared the results for one of the sites with those obtained using a non-traditional pruning method (crown-regeneration pruning). 
MATERIAL AND METHODS

Experimental plots
The present study was conducted in two plots located in the province of Huelva (SW Spain) (Fig. 1) . One plot was on the "La Encarnación y Castilnovo" farm, in Calañas (Huelva), spanned an area of 2.9 ha and had a density of 34.5 trees/ha (UTM, zone 29: X, 681349; Y, 4156557). The other plot was on the "El Campillo" farm (San Bartolomé de la Torre, Huelva), spanned an area of 2.7 ha and had a density of 36 trees/ha (UTM, zone 29: X, 669638; Y, 4145966).
Both study areas are at the foot of the southern foothills of western Sierra Morena (Fig. 1) and feature a genuine Mediterranean climate. The Calañas area is at an altitude of 165 m, has an average annual precipitation of 727 mm, a mean annual temperature of 18.3
• C and a frost period of 4 months. The San Bartolomé area is at 128 m above sea level, has an average annual precipitation of 633 mm as rainfall, a mean annual temperature of 18.6
• C and 2 frost months. Both plots are on a substrate essentially consisting of shale and grauwacke; however, the soils in Calañas are less markedly developed (33 cm soil depth in Calañas and 67 cm soil depth in San Bartolomé) by effect of its more uneven relief. The soils range from Regosols/Leptosols to Cambisols in Calañas, and from Regosols to Luvisols in San Bartolomé; base saturation is lower than 50% in all, which are thus under a preferentially dystric regime. Both plots are structured as dehesas and covered largely by Quercus ilex trees of similar size and at also similar densities. The understorey in Calañas consists of heliophilic bushes (particularly Cistus ladanifer and Cistus monspeliensis). The primary uses of the Calañas farm are red deer, wild boar and partridge hunting; sheep raising and mushroom collection. The plot is affected by oak decline, and 15 trees died during the course of the study (none was among the monitored trees, so this had no impact on the experimental design). The main use of the San Bartolomé farm is fighting bull raising. Grazing and repeated tillage of the soil have Prior to the study, the trees in both plots had been pruned each 6-10 years since their formative pruning, which was done at an age of about 25-30 years. It is not easy to determine the exact age of Mediterranean holm oaks owing to locally absent rings and false bands, which are quite frequent in this species [10, 15] . In any case, the trees in both plots were estimated to be 40-70 years old based on their size and on the historical knowledge of the owners, managers and forest rangers. Table I summarizes the climatic conditions prevailing during the study and Table II the characteristics of the studied trees.
Laying out of plots and pruning of trees
A total of 100 holm oaks were marked for study in each plot. Measurements of each tree included perimeter at a height of 80 cm, total height and health status (only in the Calañas plot, where it was expressed as the percentage of living leaves with respect to total crown volume and crown density). We chose not to use breast height diameters because tree crosses were all less than 1.30 m in size by effect of formative pruning.
Trees in the two plots were subjected to traditional pruning at three different intensities (light, moderate or heavy); some, however, were left unpruned and used as controls. In addition, some trees in the Calañas plot were subjected to a new method for the studied species which we have called "crown-regeneration pruning". This method reduces biomass in the external portion of the tree crown and removes its outermost branches, thereby shortening water transport distances to the leaves and leading to a more compact crown. The resulting modified tree hydraulic structure possibly improves the water balance in relation to traditional pruning, which causes crowns to expand and water transport distances to increase as a result. An agricultural species, Olea europaea L., is beginning to be subjected to a similar type of pruning in super-intensive plantations (2000 trees/ha); so far, this practice has raised fruit production (8000-13 000 kg/ha as the average for the 3rd to 6th harvesting years) [35] relative to traditional plantations; however, the outcome can be additionally influenced by density, fertilizer use or the harvesting method employed.
Pruning was done in January 2001 in Calañas and in February 2003 in San Bartolomé in order to more accurately compare the effect of this practice aside the influence of the particular climatic conditions of the pruning year. All trees had been pruned before such a time; those in the Calañas plot were pruned in 1994 (seven years before 2001) and those in the San Bartolomé plot in 1996 (seven years before 2003). The number of trees under each treatment was 20 in Calañas (20 trees × 5 treatments = 100 trees per plot) and 25 in San Bartolomé (25 trees × 4 treatments = 100 trees per plot). Treatments were randomly assigned to trees at both sites.
The pruning operation was performed by workers hired by the forest owners. In the absence of previous criteria, the pruning intensity was established as follows: light pruning involved removing sucker and dead branches only; heavy pruning coincided with the usual practice in the area; and moderate pruning was in between the previous two. In order to ensure homogeneity in treatment intensity, each worker was assigned a single treatment type and supervised by a member of the research group.
Once work was completed, pruning intensity was estimated as a function of the weight of pruned branches and tree diameter. Pruning treatments were discriminated in terms of intensity by using the branch dry weight (DW) to tree diameter (D) ratio; thus, DW/D was less than 0.8 for light pruning, greater than 1.7 for heavy pruning and in between these two levels for moderate pruning [2] . Every holm oak harvested for acorns was classified into its original group, so no tree was changed to a different pruning treatment. The data obtained from pruning quantification are summarized in Table III .
Estimation of acorn production
The trees used to estimate acorn production were selected by stratified sampling as a function of stem diameter. All trees were assigned to one of the following three diameter classes: diameter < 25 cm, 25 cm < diameter < 40 cm and diameter > 40 cm. One tree per treatment and diameter class was randomly selected for acorn harvesting in the Calañas plot (3 trees per treatment and 15 trees per plot). Four trees per treatment (16 trees per plot) were randomly selected in San Bartolomé plot; one belonged to the higher diameter class, another to the lower class, and the other two to the intermediate class.
Acorns were harvested by using a trapping method (containers) (see [6, 12, 13] ). Four containers 0.45 m in diameter at the top were placed under the selected trees following the north, south, east and west directions at three-quarters of the crown radius distance from the base of the trees. The production figure for each was the average of the four containers used for harvesting.
The container method allowed us to sample a fraction of the projection of the crown surface where acorns were assumed to fall. In order to ensure correct results, we collected all acorns fallen from 9 trees in the two plots (one tree per treatment and plot randomly selected between the 31 trees monitored for acorn production). Predation by higher herbivores was avoided by fencing the perimeter of the selected crowns in the Calañas plot; no similar precaution was necessary in San Bartolomé as the plot was already fenced.
Acorns All acorns collected in the containers were transferred to the laboratory on the day of harvesting and stored refrigerated at 3
• C overnight. Then, they were counted and their individual fresh weights (FM) measured to within ± 0.001 g on a precision balance. In order to determine the water content, WC, of the acorns, 90 fruits (from the 9 trees used for total acorn harvesting, ten fruits per tree) were randomly chosen each month and cut in half to measure their dry weight (DM) following drying to a constant weight at 65
• C in a stove. The percent water content was estimated from the expression WC (%) = 100(FM -DM)/FM.
The physiological condition of the trees in the most unfavourable season (summer) was estimated from their photosynthetic activity and water potential. Measurements were made at the beginning (June 16-21), middle (July 27-30) and end (September 17-21) of the summer, while both plots were fully operational (in 2003, 2004 and 2005) . The Calañas plot was subject to additional measurements of this type in July 2002. On each date, five trees per treatment type and plot (including the selected trees chosen for acorn harvesting in both plots) were subjected to two different determinations, namely: xylem water potential (Ψ ), which was measured in twigs of the year by using a Model 1000 pressure chamber from PMS Instruments (Corvallis, OR) immediately after sunrise; and photosynthetic activity, which was measured on adult leaves with an Lci Portable Photosynthesis System from ADC BioScientific (Hoddesdon, UK) between 10 and 12 am (local time) in order to obtain an estimate of the maximum daily rates at the time (especially in mid-summer, when the drought was at its peak) [33] .
Analysis of data
The container-based method used to estimate acorn production was validated by subjecting the results to linear regression analysis, using fallen acorn biomass, Ps (g/m 2 ), as dependent variable (Ps = Pt/Sc, where Pt was the total amount of acorn biomass harvested from soil, in grams, and Sc the area of the vertical projection of the tree crowns, in m 2 ) and container harvested biomass (Pc (g/m 2 )) as independent variable. The relationship between acorn production and pruning intensity was assessed jointly in both plots by using a repeated measurements General Linear Model with acorn production (g/m 2 ) as dependent variable, and treatment and site as fixed factors. The analysis was also conducted by using the annual production (g/m 2 ) per tree divided by the average production per plot per year. Because it was only used in Calañas, crown-regeneration pruning was excluded from this analysis and examined separately, and so was the production data for San Bartolomé in 2002 as it was obtained prior to pruning.
The influence of the number of years elapsed after pruning was examined by using a Univariate General Linear Model with the annual acorn production per tree (g/m 2 ) and annual acorn production per tree divided by the average production for the year concerned in each plot as dependent variables, and pruning treatment and the number of years after pruning -with provision for the fact that pruning The potential advantages of crown-regeneration pruning as regards acorn production were established by comparing its results with those of the other pruning treatments, using a General Linear Model with repeated measurements and acorn production relative to average annual production as independent variable A correlation matrix was constructed from production variables (acorn production in g/m 2 , acorn number per m 2 , and acorn weight and size), climatic variables (annual rainfall, seasonal rainfall, average annual temperature, average of highest temperatures of the hottest month, average of lowest temperatures of the coldest month, extreme temperatures), edapho-climatic variables (actual evapotranspiration for the periods September-August, January-August, AugustDecember, January-December as obtained from the water balance where potential evapotranspiration was estimated using the method of Thornwaite (1948) , in addition to some humidity and aridity rates), and tree physiological variables (water potential at sunrise as measured in mid-summer). The values used for the analysis where no specific period is stated were always annual averages per plot.
All statistical analyses were performed with the aid of the software SPSS v. 14, and all significance figures are given at the p < 0.05 level.
RESULTS
Acorn production
Acorn production as measured with the container method was quite consistent with the total acorn yield divided into the crown surface: Ps (g/m 2 ) = 16.04 + 0.729Pc (g/m 2 ), with R 2 = 0.82 (n = 45, p = 0.000, F = 99.853).
Acorns fell from September to February (77.5% between October 15 and December 15) (Tab. IV). Their average water content was 47.01% in Calañas and 44.34% in San Bartolomé (the combined figure was 45.67%) (Tab. V). Such a content decreased throughout the acorn fall period and peaked in October -by exception, contents in 2005 were higher than all other years and increased near the end of the mast period. Worth special note here is the abrupt decrease in WC observed in San Bartolomé and, especially, Calañas, in February 2004, which was followed by a shortage of fruits that year.
The average acorn production for the Calañas plot in the studied period was 74.61 ± 1.26 g DM/m 2 and 3.97 ± 0.07 kg DM/tree (n = 76); that for the San Bartolomé plot was significantly higher (120.56 ± 1.78 g DM/m 2 and 9.67 ± (Fig. 2). 
Influence of climatic conditions on acorn production
The water potential in the most unfavourable period (midsummer) in San Bartolomé was never below -3.51 ± 0.14 MPa. It amounted to -2.7 ± 0.08 MPa in the year 2003, which was wetter than usual. During the summer, gas exchange rates reduced to 30-40% of the spring values; net photosynthesis rates, however, retained positive values -at least during the morning hours. By contrast, holm oaks in Calañas were severely affected by the drought of 2005 (the water potential was -4.10 ± 0.05 MPa), and also, substantially, in the late summer of 2004 (with a water potential of -3.97 ± 0.004 MPa). Gas exchange rates fell to 15% of the highest spring levels in 2004, and reached negative values in 2005. Differences in these respects between pruning treatments were not significant for any plot or year (p > 0.150). However, there was a slight relationship (R 2 = 0.89, p = 0.02, n = 7) between the average acorn production value per plot per year and the water potential in mid-summer (end of July) per plot per year (Fig. 3) . As can be seen from the variation ranges in Figure 3 , correlation between variables increased with decreasing water potential below -3.5 MPa. Acorn production and water potential were correlated with annual rainfall (p = 0.037), spring rainfall (p = 0.015) and autumn rainfall (p = 0.04), and also with the actual evapotranspiration for the period from September (previous year) to August (p = 0.04) Acorn production (g/m 2 ) was more strongly dependent on the number of acorns harvested (p = 0.0008) than it was on their average weight (p = 0.2809), and such a number was dependent on water potential in mid-summer (p = 0.01) and autumn rainfall (p = 0.006), among other variables. Acorn weight was correlated with actual evapotranspiration (January-August) (p = 0.01) in both plots, and also with summer rainfall (p = 0.0098) in the Calañas plot.
Influence of pruning type on acorn production
The joint analysis of both plots revealed the absence of significant differences in acorn production, both in absolute (g/m 2 per tree, n = 140, p = 0.692, F = 0.491) and in relative terms (g/m 2 per tree divided by the average acorn production per plot per year, n = 140, p = 0.819, F = 0.309), as a function of pruning type. Differences in production between pruning types were less marked in Calañas than in San Bartolomé (Fig. 4) . * Blanks correspond to the months where no acorns were harvested in the plot concerned. Table VI shows acorn production for the different treatments and years in San Bartolomé, which were examined separately because they included data obtained prior to pruning. As can be seen, production was higher the year following pruning, decreased after 2 years and again increased in the third; the trend was identical with all treatments. Because annual production exhibited significant differences, we used the average annual production for each plot as the independent variable in the statistical analysis. A comparison of the results for the control, lightly pruned and moderately pruned oaks revealed an increase in production from 2002 (i.e. prior to pruning) to 2005 (i.e. 3 years after pruning). The opposite held for heavily pruned trees.
In order to assess the effect of crown-regeneration pruning on acorn production, we examined the results for the Calañas plot, which exhibited significant differences (p = 0.025, F = 4.40) in acorn production between pruning treatments; thus, production with crown-regeneration pruning exceeded the average figure for traditionally pruned and control oaks by 96.7% (Fig. 5) . 
DISCUSSION
The average acorn production of our plots, 95.61 g DM/m 2 (or 6.50 kg DM/tree), is in between the 11.6 and 285.8 g/m 2 and between 1.3 to 42.1 kg DM/tree previously reported for Andalusian dehesas [18] ; also, it falls within the range for Quercus suber reported by Cañellas et al. [6] [3] harvested an average production of 10.45 kg DM/tree from Salamanca dehesas with a tree density of 25 trees/ha on the assumption of a water content of 45% for the fruits. Poblaciones et al. [22] estimated the average acorn production over a two-year period in five dehesas in Extremadura (W Spain) to be 600-830 kg DM/ha and found large differences between individual dehesas; these levels are higher than the average production values for our plots (227.5 kg DM/ha). The sampled plots exhibited significant differences in acorn production between years; thus, 2002 and 2003 were quite productive in relation to 2001, 2004 and 2005 . Climatic conditions during the reproductive stages from bud initiation to acorn ripening have been shown to account partly for the variability in acorn production by some oak species [1, 11, 19, 31] . Precipitation in 2002 and 2003 exceeded that in 2004 and, especially, 2005, which was a very dry year (Tab. I). Although precipitation in 2001 was also high, the spring was drier, which may have influenced the formation and maturation of female flowers. In species adapted to the changeable Mediterranean climate, the advantages of investing in mast years increase in years with favorable weather conditions [10, 29, 30] .
There was indeed some synchronicity as regards production increase or decrease in both plots; however, production was invariably higher in San Bartolomé. Also, all types of pruning led to the same trends in production in different years. Only in 2005 was the trend broken: production in San Bartolomé was greater than the previous year, whereas that in Calañas was markedly lower -2005 was the worst year in this respect at this site. The year 2005 was very dry (precipitation was 53-56% of the mean value for the period 1960-2005, Tab. I), with heavy frosts in the first quarter that were more influential on the trees in the Calañas plot as revealed by the physiological measurements. These frosts could have led to bud freezing [10] and to a considerably decreased xylem hydraulic conductivity [34, 36] . Notwithstanding the unfavourable climatic conditions of that year, the water potential of the oaks never fell below -3.70 MPa in San Bartolomé, but reached -4.10 MPa in Calañas. This may have been a result of a better edaphic and tree status in San Bartolomé. When the water potential falls below -4 MPa, the ensuing reduced hydraulic conductance of twigs can severely hinder water supply to leaves. In fact, Quercus ilex has been found to lose more than 50% of its initial hydraulic conductance below that water potential level [34] . A comparison of hydraulic conductance measurements made in both plots in 2004 revealed that cavitation in the conducting system of the oaks in Calañas in mid-summer was 40% higher than in San Bartolomé. Also, the conducting system of trees at the former site was 20% less efficient than in the latter [21] . The differences in hydraulic conductance between the two plots probably increased over the summer of 2004 and throughout 2005. In fact, the water potential in Calañas in the late summer of 2005 was below -4.1 MPa and the maximum photosynthetic rates in the early morning were negative, which is suggestive of net consumption of reserves and the absence of a surplus for vegetative growth or fruit production at the time. The correlation between acorn production and the xylem water potential observed in this work suggests that, below -3.5 MPa, water stress is severe enough to become a limiting factor for acorn production. Above -3.2 MPa, however, water stress has a much less marked effect on acorn production relative to other internal and external factors.
Based on the relations between variables, the critical factors for fruiting are spring rainfall (flowering) and autumn rainfall (ripening). Summer is no doubt a critical period; because of the scarce, irregular precipitations, trees must live on soil reserves. García-Mozo et al. [10] found temperature, relative humidity and rainfall in January, March and September to be the most influential climatic variables. Key events in the phenological cycle occur in spring. The final stage in catkin development occurred in the first half of March, and the availability of water in a dry Mediterranean area could increase the rate of final pollen production and hence acorn production [10] . Acorn production and actual evapotranspiration of the year before fruit ripening (September-August) are correlated and dependent on the existing photosynthetic ability. In most species, cell division before the anthesis and cell expansion after it determine how much fruits grow and their final size. In mid-summer, clearly after anthesis, little fruits will fatten if their water status (cell turgor) is suitable. When the water potential falls below -3.2 to -3.5 MPa, which is close to the turgor loss point for holm oak [32] , the lack of cell turgor and the accumulation of abscisic acid and ethylene can stop the development of fruits and cause them to fall [4] .
Assessing the effect of pruning on acorn production is complex as it requires using long data series obtained prior to and after pruning [11] . This has so far hindered research into this topic. Carbonero et al. [8] found no significant differences in production between pruning treatments -they examined a single pruning intensity, however. We found no significant differences in this respect, either; however, heavily pruned trees were found to exhibit lower production than were lightly pruned trees. According to Gea-Izquierdo et al. [11] , most authors have found production to decrease the first year after pruning. Thus, Carbonero et al. [8] identified a statistically unconfirmed trend in production to improve the fifth year after pruning and Porras [23] concluded that pruned trees only start to produce more fruits than unpruned trees after three years; the trend, however, does not persist subsequently and these results were not supported by a statistical analysis confirming the significance of differences. Cañellas et al. [6] found moderate pruning -which is the pruning treatment traditionally used in cork oak dehesa systems -of Quercus suber to have no effect on the amount of acorns produced per unit area of crown during the first three years following pruning; also, they found the mast year to have a strong effect on acorn yield in both pruned and unpruned trees. Our data expose an increasing trend in absolute and relative production the year following pruning and a decrease in subsequent years for heavily pruned trees, a slight increase for control and lightly pruned trees, and no substantial change in moderately pruned trees; these trends, however, were not statistically significant owing to the high variability between trees.
The increased productivity derived from crownregeneration pruning (96.7% higher than with other pruning treatments) can be ascribed to this treatment improving the hydraulic structure of trees by shortening water transport distances. Because pruning alters the hydraulic architecture of trees [17] , based on Zimmermann's segmentation hypothesis their water status may be altered as xylem embolism can occur throughout trees and decrease xylem conductivity over long distances [37] . Also, xylem embolism in Quercus ilex in mid-summer has been found to be much lower in trunks than in minor branches and twigs [34] ; thus, leaves, twigs and minor branches experience higher strain under water stress conditions than do major branches and trunks. In addition, the more compact and closed crown provided by this treatment may reduce wind speed and light exposure of leaves inside the crown, all of which facilitates retention of water within the plant [28, 38] . Accordingly, it is unadvisable to alter (open) the natural structure of the crown, at least at such low densities.
The conclusions drawn from our results allow us to make some recommendations as regards management of dehesa systems. As shown above, traditional pruning at different intensities fails to substantially increase acorn production -so much so that heavy pruning tends to decrease it. Pruning treatments can provide other products such as firewood, but their demand -and hence their value -has almost disappeared as alternative sources of energy have become available [27] . Therefore, the most immediate general recommendation for land owners and managers is to re-approach their exploitation of dehesas by applying the principle of minimum intervention in accomplishing their pursued aims. Regarding maintenance pruning, the authors recommend suppressing it in particularly vulnerable zones and reducing it in others (by decreasing its frequency and, especially, its intensity).
